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Even with t h e  s o p h i s t i c a t e d  a n a l y t i c a l  instrumentat ion p r e s e n t l y  
a v a i l a b l e ,  a complete and exhaust ive a n a l y s i s  of t h e  organics  i n  energy o r  
environmental samples is not  only time-consuming but  a l s o  d i f f i c u l t  due t o  
the  complexity of such samples. General ly ,  when organic  a n a l y t i c a l  a n a l y s i s  
is done on a number of samples, a GC/MS is  run  on each and every sample and, 
f o r  q u a n t i f i c a t i o n ,  the  peak a r e a  of each peak i n  the  GC/MS t o t a l  ion chromat- 
ogram o r  i n  a corresponding GC chromatogram i s  determined and compared t o  
peak a r e a s  der ived from s tandards .  
cumbersome and t i m e  consuming, t y p i c a l l y  only a few of t h e  more important  
analyses  a r e  performed. 
could be done by GC/MS and d a t a  of  a "s tandard representa t ive"  sample devel-  
oped, then many samples could be done "rapidly" wi th  a GC ( r a t h e r  than wi th  a 
GC/MS) and a d a t a  system provided the  samples were s i m i l a r  t o  the  "s tandard 
representa t ive"  sample. 

Since t h e  a n a l y s i s  of GC/MS d a t a  i s  

I f  t h e  a n a l y s i s  of one o r  more r e p r e s e n t a t i v e  samples 

In t h i s  s tudy,  sof tware was developed t o  c a r r y  o u t ,  with t h e  a s s i s t a n c e  
of a computerized d a t a  system, the  rap id  a n a l y s i s  of a series of samples 
conta in ing  complex mixtures  of organic  compounds. One of t h e  samples t o  be 
analyzed was chosen a s  a s tandard o r  re ference  sample. With c a p i l l a r y  column 
GC/MS, i t  was analyzed exhaus t ive ly  and i d e n t i f i c a t i o n  versus  r e t e n t i o n  t i m e  
da ta  were s tored  i n  the d a t a  system. To t h i s  re ference  sample d a t a ,  i d e n t i -  
f i c a t i o n  versus  r e t e n t i o n  t i m e  d a t a  from c a p i l l a r y  column GC/MS runs  on o ther  
re ference  samples o r  s tandard mixtures  was added t o  make up a "super" re ference  
sample of i d e n t i f i c a t i o n  versus  r e t e n t i o n  t i m e  d a t a .  Now, a l l  samples t o  be 
analyzed were compared t o  t h i s  re ference  sample. However, i n  p l a c e  of GC/MS, 
c a p i l l a r y  column GC w a s  used and r e t e n t i o n  t i m e  and peak area d a t a  were auto-  
mat ica l ly  t r a n s f e r r e d  from t h e  GC t o  t h e  d a t a  system. The d a t a  system then 
c a r r i e d  o u t  those tasks  t y p i c a l l y  done by t h e  a n a l y s t ,  t h a t  i s ,  t h e  complex 
s o r t i n g  and matching of GC peaks, t h e  t a b u l a t i o n  and recording of the  i d e n t i -  
f i c a t i o n  of t h e  compounds p r e s e n t ,  t h e  c a l c u l a t i o n  and recording of  the  con- 
c e n t r a t i o n ,  and t h e  presenta t ion  of c h a r t s  and t a b l e s  f o r  comparing the  d a t a  
from s e v e r a l  samples. 

The sof tware inc ludes  programs f o r  matching t h e  d a t a  f o r  s e v e r a l  GC 
runs,  a d j u s t i n g  f o r  d i l u t i o n  f a c t o r s  and response f a c t o r s ,  compensating f o r  
d r i f t  i n  r e t e n t i o n  time, mul t ip ly ing  i n  f a c t o r s  f o r  present ing  t a b l e s  of 
concent ra t ion  i n  ppb, %, ug/L, e t c . ,  and doing regress ion  a n a l y s i s  on t h e  
v a r i a t i o n  i n  product  composition as a func t ion  of such v a r i a b l e s  as process  
condi t ions  o r  on t h e  v a r i a t i o n  i n  mutagenici ty  as a func t ion  of product  
composition. 

7 7  



Representa t ive  output  of the  d a t a  system is  shown i n  Tables  1 and 2. 
In Table 1, the  i d e n t i f i c a t i o n ,  amount ( i n  grams of compound per  100 cubic  
f e e t  of LTR gas) ,  and t o t a l  f o r  the  t h r e e  samples a r e  tabula ted .  In Table 2 ,  
t h e  t o t a l s  f o r  f i v e  samples (from f i f t e e n  samples) are shown. The matching 
of peaks, i d e n t i f i c a t i o n ,  determinat ion of concent ra t ion ,  t o t a l i n g  of more 
than  one sample, and t a b u l a t i o n  a r e  e a s i l y  and r a p i d l y  done by t h e  d a t a  
system. 
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p l e t e  and exhaust ive a n a l y s i s  of t h e  organics  in energy o r  environmental samples is not  
only time-consuming but  a l s o  d i f f i c u l t  due t o  t h e  complexity of such samples. 
one is i n t e r e s t e d  in such s p e c i f i c  t a s k s  a s  i d e n t i f y i n g  and quant i fying t h e  major com- 
ponents or determining t h e  PNAs present  o r  determining which component o r  components in 
a f r a c t i o n  are causing mutagenicity. 

t h e  rapid a n a l y s i s  of  t h e  major components of a complex mixture  of organic compounds. 
With t h e  sof tware,  one can a l s o  present  data  from s e v e r a l  runs i n  a t a b l e  in a v a r i e t y  
of forms (%, ppb, ug/L, area counts ,  e tc . ) ,  that is u s e f u l  f o r  making comparisons. 
Moreover, statistical a n a l y s i s  of t h e  data  can  be performed such a s  regress ion  a n a l y s i s  
on t h e  v a r i a t i o n  i n  product composition as a func t ion  of such v a r i a b l e s  as process  
condi t ions o r  on t h e  v a r i a t i o n  in mutagenicity as a func t ion  of product composition. 
Such manipulations and presenta t ions  of d a t a  are rap id ly  handled by t h e  da ta  s y s t e m .  

A o u t l i n e  i s  presented of t h e  sof tware required f o r  performing t h e  matching of d a t a  
from s e v e r a l  GC runs; doing t h e  adjustments f o r  d i l u t i o n  f a c t o r s ,  response f a c t o r s ,  
re ten t ion  t ime d r i f t ,  etc., mul t ip ly ing  in f a c t o r s  f o r  present ing d a t a  in ppb, %, pg/L. 
etc . .  and doing regress ion  a n a l y s i s  on t h e  data from severa l  runs.  
sented t o  demonstrate t h e  performance of t h e  data  reduct ion system. 

Even wi th  the s o p h i s t i c a t e d  a n a l y t i c a l  instrumentat ion present ly  a v a i l a b l e ,  a com- 

More often, 

I n  t h i s  s tudy,  sof tware w a s  developed t o  car ry  o u t ,  with a computerized d a t a  system, 

Data w i l l  be pre- 
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